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中 文 摘 要 
 
目前，国内外电子与电器设备上的电热管常用的封接材料是含铅微晶玻璃。





































In recent years, PbO glass ceramics have been used widely in electron device field 
as sealing materials, whereas the injunction called “RoHS” has been put in practice 
from 1st July 2006, and Chinese government also has implemented an injunction, 
namely “Manage means control of pollution caused by products ” from 1st March 
2008, that banning PbO sealing glass ceramics in life electron equipment field, so that 
the lead-free sealing glass ceramics will play an important role in the future. 
Having sufficiently investigated the development and application demanding of 
the sealing glass and the glass-to-metal sealing, this investigation in the composition 
was improved. The glass power was prepared by high temperature melting. The 
transition temperature (Tg)and softening temperature (Tf)of the glass were tested, and 
the sealing glass ceramics were prepared by heat treatment. 
The effect of the balls, ball milling time and crucibles on the properties of the 
glass power was studied. The sealing glass ceramics rich in Bi2O3 was prepared by 
granulation, molding and heat treatment. The glass ceramics and glass power were 
charactered by DTA, XRD, dilatometry (DIL) and photo-microscope etc. 
In this investigation the volatilization of three kinds of binder were studied 
respectively. The methods of granulation and control of crystallization temperature 
were studied. The Tg, Tf and thermal expansion coefficient (α) of the two kinds of 
glass ceramics were also measured, the results indicate that the Tf of this system glass 
is low enough to seal the metal under low temperature, and the α matchs that of  
metal. It shows that the sealing glass ceramics rich in Bi2O3 meet the demand of 
environmental protection for lead-free, and it can replace of the traditional PbO 
system glass. 
The dielectric property, water durability and fluxion property of the two kinds of 
glass ceramics were tested, and the affecting factors were studied and the suggestion 
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Glass Glass Ceramics 




















































当于粘度为 1011～1012Pa•S 的温度范围之间。作为初步约近似估计， 佳成核温




















































































一、由 Li2O—Al2O3—SiO2 系统微晶玻璃 
该系统的突出特点是所获得的微晶玻璃材料可以具有非常低的膨胀系数（甚
至为零或负膨胀），这主要是其主晶相β—锂霞石（Li2O·Al2O3·2SiO2）和β—锂
辉石（Li2O·Al2O3·4SiO2）的作用。该系统常用的晶核剂是 TiO2 或 P2O5。 
二、由 Li2O—MgO—SiO2 系统微晶玻璃 
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